The quality evaluation of urban lake landscape (QEULL) is extremely important for the healthy development of lake landscape. In this research, the evaluation model was established with the group decision analytic hierarchy process (GDAHP) method, which consisted of four layers including the target layer, the factor layer, the index layer and the criterion layer, thus forming a model tree based on their subordinate relationships. The GDAHP method was employed to determine the weights of constituting factors of each layer in the evaluation model, and the fuzzy method was used to establish the factors remark sets of the criterion layer, thus the single-layer evaluation and comprehensive evaluation of urban lake landscape quality was carried out. Quality evaluation model of urban lake landscape established based on the GDAHP method can provide grounds for planning, design, and renewal of urban lake landscape. This model has been used to evaluate and analyze the artificial lake in People's Park of Xinxiang City, Henan Province. The results proved that the overall landscape quality of the artificial lake of Peoples Park in Xinxiang city was good.
Introduction
The urban lake is an important type of wetland, playing a crucial role in maintaining eco-balance, protecting biodiversity, preserving fresh water resources, regulating and storing flood waters, adjusting the climate, replenishing underground water, degrading pollutants, and providing important resources for our life, production and social development [1] . In addition, it also has social functions including relaxation [2] , entertainment and economic ones such as tourism development [3] . Modern urban residents show a keen interest in water landscapes, especially lakes [4] . In order to satisfy such needs, a large number of lakes have been constructed in many cities. In spite of the achievements, there have existed many problems in lake landscape construction [5, 6] , in some, eco-protection was overemphasized while the public needs of traveling and relaxation were ignored; in others, the development was totally centered on relaxation and entertainment while the construction requests of the ecological environment have been neglected. Such problems have seriously undermined the healthy development of lake landscapes. Therefore, how to accurately evaluate the quality of lake landscape to provide grounds for planning and design as well as renewal and construction of such landscape has become a project deserving research. Zhang Fengling and others thereby have established the appraisal standards for urban river and lake ecological health [7] .
The quantitative methods have the features of accuracy and easy for comparison, therefore it will be a wide prospect applying it in the QEULL.
The AHP was first introduced by Saaty in 1971 to solve the scarce resources allocation and planning needs for the military [8] . Since its introduction, the AHP has become one of the most widely used multiple-criteria decision-making methods, and has already been applied in many field such as political, economic, social, management sciences, industrial controlling, engineering, medicine and mining industry etc.
For some complicated decision problems, in order to avoid the mistakes and to improve the accuracy, it is needed to rely on the wisdom of a group of experts to make a decision.
Methods
In this research, a model was established with the GDAHP method. Details steps are as follows.
Step 1: To establish the pairwise matrix A: where w i is the relative importance of the ith index of the index layer, as shown in Table 1 .
Step 2: To calculate the product of each line M i :
Step 3: To calculate the nth roots
Step 4: To obtain the weight of the ith evaluation index (W i ) by standardizing the i W :
Step 5: Consistency check:
The maximum eigen value λ max is:
The consistency index (CI) is:
The consistency ratio (CR) is:
where RI is the random index ( 
where CIH is the consistency index of the hierarchy, RIH is the random index of the hierarchy, and CRH is the consistency ratio of the hierarchy. According to Step1 to Step 4, the local weights (LW) of each layer and the global weights (GW) are obtained, and the consistency check is tenable based on Step 5.
Step 6: Synthesize the fuzzy comprehensive evaluation result-vector B. Synthesize A and R of each evaluated object with the appropriate operator, and obtain the fuzzy comprehensive evaluation result-vector of each evaluated object:
Step 7: Calculate the value S, determine the quality 
Establish the Evaluation Model-With the Artificial Lake of People's Park in Xinxiang City

Establish the Evaluation Factor Set
There are many factors influencing the QEULL. The indices which can reflect essentially the sustainable development of urban lake landscape should be selected and the tree of the QEULL was established ( 
Weight and the Expert Evaluation
The artificial lake of the People's Park in Xinxiang City has an area of 7.3 hectares, accounting for 15% of the whole area of the park, and playing the important roles of purifying water quality, regulating partial climate and providing entertainment and sightseeing, etc. The weights of indices of each layer and the expert ratings are shown in Table 5 . The results (Table 6) were obtained in accordance with 
 
It can be concluded from the above single evaluation results ( Table 6 ) that among the landscape quality of the artificial lake of People's Park in Xinxiang, the ecological factor was excellent, and the ecological, landscape and communication factors were good. 
Comprehensive Evaluation Results
Conclusions
1) In this research, the evaluation model is established with the GDAHP method, which consists of four layers including the target, the factor, the index and the criterion, thus forming a model tree based on their subordinate relationships. The GDAHP method is employed to determine the weights of constituting factors of each layer in the evaluation model, and the Fuzzy method to establish the remark sets of factors of the criterion layer, thus the single-layer evaluation and comprehensive evaluation of urban lake landscape quality is carried out.
2) Application of quantitative methods in the quality evaluation of urban lake landscape in this research has remedied the disadvantages of subjective evaluation, improving efficiency and accuracy. This model can be employed to compare the landscape quality of different lakes as well as for the optimal selection of different plans for the same lake landscape.
3) This model has been used to evaluate the landscape quality of a lake in Xinxiang city, Henan province and analyze the quality of indexes of each layer as well as the overall quality, thus providing grounds for landscape renewal and reconstruction.
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